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Abstract 
Background. In Italy, out of 60 millions of inhabitants, 3000 (2700-4000) new HIV 
infections are estimated each year. As combined antiretroviral therapy (ART) prolongs 
life for HIV sufferers, the prevalence of HIV-infection is likely to increase over time. Few 
studies have assessed factors associated with being HIV positive in people accessing pub-
lic outpatient clinics and, in particular, the influence of socio-economic circumstances on 
HIV prevalence. This study aims to evaluate the association between subjects’ serostatus 
and socio-economic determinants measured at the individual and neighbourhood levels.
Methods. Data from a large anonymous survey performed in 2012-2014 on more than 
10 000 individuals 18-59 years old who underwent 21 public ambulatories in Rome were 
analysed. Subjects’ socio-demographic characteristics, sexual orientation, number of 
sexual partners, HIV risk behaviour and HIV testing uptake were collected by a self-
administered questionnaire. Level of area deprivation was measured at the postal code 
level by the index of social disadvantage (ISD). Multilevel Poisson regressions were car-
ried out to take heterogeneity between clusters (post code and clinics) into account. 
Results. Self-reported HIV-prevalence was 2.0% among subjects ever been tested (13.7% 
for the homosexual/lesbians 7.0% for the bisexual and 1.3% for the heterosexual). About 
1% of subjects self-identified as low risk was HIV infected. This prevalence increased up 
to 2% in the age group 18-34 and up to 5% in the non-heterosexuals (i.e. self- identified 
homosexuals/lesbians and bisexuals). At the individual level, HIV-prevalence decreased 
linearly from lowest to highest levels of education. Living in a deprived neighbourhood 
was not associated with HIV-infection.
Conclusions. Our study confirms high HIV prevalences among homosexuals/lesbians. 
Some infections occur in subjects who do not report high risk behaviours for HIV trans-
mission.
BACKGROUND
HIV prevalence has increased in Italy since 1995. In 
2012, out of a population of 60 million, it is estimated 
that 123 000 (115 000-145 000) subjects live with HIV 
infection [1], 11-13% of whom non-diagnosed [2]. It is 
also estimated that 3000 (2700-4000) new cases occur 
every year [1]. 36.6% of them have a number of CD4 
cells below 200 cell/ml [3]. This proportion increases to 
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52.7% in the population of 50 years of age or older and 
to 46.5% in the heterosexual men [3]. 
The demography of HIV infection has changed since 
the beginning of the epidemic and, while incidences 
among homosexuals and injective drug users remain 
high, new cases occur in heterosexual men and older 
subjects [3] in particular among the poor.
Studies carried out in western countries suggest that 
individual socio-economic-position (SEP) and area de-
privation might be related to timing of diagnosis and 
risk of infection [4-9]. At the individual level low litera-
cy, poverty, relationship instability caused by economic 
stress, unemployment and incarceration can encour-
age the uptake of risky behaviours. At the neighbour-
hood level, residential social displacement, segregation 
(e.g. attending lower quality schools, high crime rate), 
inequities in environmental resources and psychologi-
cal influences (e.g. HIV-related stigma, minority stress) 
concentrate poverty and any attributes correlated with 
it including HIV infection. Geographical clustering of 
HIV infections among populations of low SEP may ex-
pose subjects to higher transmission rates than individ-
ual circumstances alone would indicate. Few studies, at 
least in Italy, have investigated the connection between 
socio-economic deprivation and risk of HIV infection. 
To fill this gap, we carried out a survey of the general 
adult population living in Rome, between January 2012 
to November 2014 to determine the proportion of sub-
jects tested for HIV and factors related to testing up-
take. Rationale of the MeDi survey was that of providing 
baseline information on existing levels of positive health 
behaviours and HIV related risk factors. Specific aims 
of this article were: 1) to estimate the prevalence of 
HIV seropositivity in the population living in Rome who 
attended one of the outpatient clinics included in the 
study; and 2) to evaluate the association between HIV 
serostatus, subjects’ socio-economic characteristics and 
the deprivation of their area of residence. 
MATERIALS AND METHODS
Data sources
Data on 5292, 18-59 years old men and women liv-
ing in Rome who reported HIV testing results and par-
ticipated in the MeDi (Measuring health Disparities in 
HIV prevention) survey were used for this analysis. 
MeDi survey
The MeDi study is a cross section survey (see “Prev-
alence and Attitudes to HIV testing among adults in 
Rome” where the survey methods are fully described 
[10]) which collected self-reported data on health per-
ception, life satisfaction, access to health care and at 
risk sexual behaviour in a sample of more than 10 000 
individuals aged 18-59 years attending public outpa-
tient clinics in Rome between 2012-2014. 
The MeDi questionnaire was developed by the au-
thors building on previous research [11, 12]. Respon-
dents were asked about their socio-demographic char-
acteristics (gender, nationality, age, duration of stay in 
Rome, postal code of the area of residence, educational 
level, occupation, marital status, duration of stable re-
lationships, health exemption tickets and pregnancy 
status), their sexual orientation, the number of sexual 
partners they had had in the last six months, over the 
past five years and lifetime and whether they had ever 
been tested for HIV. HIV risk behaviour was evaluated 
by asking subjects whether they had ever been in one or 
more situations at high risk for HIV transmission. Two 
lists of hypothetical situations were provided. The first 
one included: “I have used injective drugs”, ”I have had 
sex under the effect of alcohol or drugs”, “I have had 
anal intercourse without a condom”, “I have given or 
received money in exchange for sex”; the second one 
included: “I have had multiple sexual partners over the 
same period”, “my partner has had multiple sexual part-
ners over the same period”, “I have not used a condom 
during the last intercourse with a casual partner”, “I 
have not used a condom during sexual intercourse with 
a HIV positive partner”. Participants were also asked 
whether they had ever suffered from chlamydia, gonor-
rhea, syphilis, herpes genitalis and genital warts. 
Neighbourhood characteristics
The Index of social disadvantage (ISD) was devel-
oped by the “Ufficio Metropolitano di Statistica” and 
the “Ufficio di Statistica di Roma Capitale” to produce 
a statistical report on the Roman metropolitan area as 
the sum of the unweighted z-scores for the following 
census variables: unemployment, employment, youth 
concentration and schooling [13]. The ISD was re-ag-
gregated from census section to postal codes polygons 
by areal interpolation in “Quantum” GIS(QGIS) [14].
Postal codes were also classified in tertiles of frequen-
cy according to the proportion of HIV+ subjects within 
each postal code.
Characteristics of outpatient clinics
Clinics were classified according to whether they were 
located within a hospital or not (district facilities) and 
to whether the amount of prescriptions provided by all 
clinics combined in the year 2009 was above or below 
the median as: small size clinics within district facilities 
(annual amount of prescriptions below 12 000 in 2009); 
medium size clinics within district facilities (amount of 
prescriptions of 12 000 or greater) and; hospital based 
outpatient clinics. Clinics were also classified according 
to the proportion of prescriptions exempted from the 
co-pay fee for low income in the year 2009 to the total 
number of prescriptions for the same year in tertiles of 
frequency (population weighted) of co-pay fee for low 
income as: clinics with a proportion of co-pay fee ex-
emption for low income below 1.1%; between 1.1 and 
1.4%; and of 1.4% or more.
Ethics and funding
The survey was approved by the Ethics Committee of 
Istituto Superiore di Sanità, Rome, Italy n. CE/12/338, 
07/05/2012. Each subject was also asked to formally con-
sent to participate in the study. The study was funded by 
the Ministry of Health as part of the HIV/AIDS projects.
Statistical analysis
Crude, age and gender specific, and age-standardized 
prevalences of self reported HIV serostatus were cal-
























culated. As reference population, we used the 2012 
Eurostat European population, stratified by age-group 
[15]. Fisher exact chi-square tests were computed to 
investigate the association between HIV serostatus 
and possible determinants/predictors variables such as 
socio-demographic characteristics, sexual behaviour, 
sexually transmitted infections (STI) in the past, and 
different levels of social disadvantage in the area where 
the participant was living (see below for description).
Poisson regression models were used to produce un-
biased prevalence ratios estimate [16]. A test for linear 
trend was carried out, if necessary, across strata of or-
dinal categorical variables, including them as “continu-
ous” variables in a Poisson model. Poisson regressions, 
with stepwise selection, were carried out to identify in-
dependent predictor variables from those with a p-value 
<0.20 at the univariate analysis.
Within and between clusters (post code and clinics) 
variances were investigated using a multilevel frame-
work. Since the variance at the postal code level and 
clinics levels was not significant, a Poisson model with 
no random terms was carried out (i). To this model 
were added in the following order: individual (ii) and 
contextual level covariates (iii) as identified with the 
stepwise procedure, (iii) and the cross level interaction 
terms between deprivation and strata of age, sex, sexual 
orientation and SEP (iv). Only significant effects (from 
log-likelihood ratio test) were retained. A secondary 
analysis was carried out to estimate the prevalence of 
HIV infection in subjects who reported that they did 
never engage in HIV risk behaviours and had not had 
a STI in the past. Subjects reporting at least one risk 
behaviour and/or had had a STI in the past were defined 
as “high risk”; those not reporting a risk behaviour and /
or a STI were considered “low risk”. Statistical analyses 
were carried out in Stata 13 [17].
RESULTS
Figure 1 shows the population involved in this study. 
Socio-demographic characteristics of subjects by HIV se-
rostatus, are reported in Table 1. Out of 6433 tested sub-
jects, 5292 reported HIV results (5184 were HIV- and 
108 HIV+) with a crude prevalence of 2.0% (95% CI: 
1.7%; 2.5%). Median ages were 39 years (iqr. 33-46) for 
the HIV- and 35 years (iqr: 31-45) for the HIV+. Age and 
sex specific prevalences were 3.1% (95%CI: 2.3%; 4.1%) 
for males and 1.6% (95% CI: 1.2%; 2.1%) for females, 
3.2% (95% CI: 2.4%; 4.1%) for the age group 18-34, 1.4% 
(95% CI: 0.9%; 1.8%) for the age group 35-49 and 2.0% 
(95% CI: 1.0%; 3.3%) for the age group 50-59. Age stan-
dardized prevalence was 2.0% (95% CI: 1.5%; 2.8%). 
Prevalences of HIV infection were 13.7% for the ho-
mosexuals/lesbians, 7.0% for the bisexual, and 1.3% for 
the heterosexuals (18 HIV+ subjects did not report any 
information about their sexual orientation). Four point 
five percent of the low educated and about 1.7% of sub-
jects with a medium or higher educational attainment 
were HIV+. Five point six percent of subjects who had 
had 2 or more partners in the past six months, 5.4% of 
those who had had a STI in the past, 6.9% of those who 
reported having had more than one high risk behaviours 
for HIV and 3.5% of those living in areas with a high 
prevalence of HIV were HIV+.
Results from the multivariable analysis of age, edu-
cational attainment, sexual orientation, stable partner-
ship, risky sexual behaviours, STI and HIV prevalence 
at area level (all had p values <0.2 at the univariate 
analysis) resembled those obtained from the univariate 
analysis (see Table 1). Prevalence ratios (PR) were 0.62 
(95%: 0.40; 0.95) and 0.82 (95%: 0.45; 1.51) respec-
tively for the age groups 35-49 and 50-59 compared to 
the age group 18-34. HIV prevalence showed a graded 
association across the educational range decreasing lin-
early from lowest to highest levels (medium: PR: 0.42; 
95% CI: 0.26; 0.68; high: PR: 0.36; 95% CI: 0.21; 0.60; 
p linear trend: <0.001). Compared to heterosexuals, 
homosexuals/lesbians, bisexuals and other sexual ori-
entations were respectively 5.38 (95% CI: 3.02; 9.59), 
1.99 (95% CI: 0.92; 4.34) and 2.62 (95% CI: 1.26-5.47) 
times more likely to be HIV+. Those who had had a STI 
in the past had a PR of 2.00 (95% CI: 1.23; 3.26) com-
pared to those who had never had it. Prevalences in-
creased linearly with the increase in the number of high 
risk situations (one high risk situation: PR 1.99: 95% CI: 
1.21; 3.25; PR: more than one risk situation: 2.44: 95% 
CI: 1.38; 4.32; p linear trend: <0.040). Subjects living in 
neighbourhoods with a medium/ high HIV prevalence 
were more likely to be HIV+ than those living in low 
prevalence neighbourhoods (medium prevalence neigh-
bourhoods PR: 3.07; 95% CI: 1.72; 5.48; high preva-
lence neighbourhoods PR: 2.98; 95% CI: 1.65; 5.41).
Secondary analyses restricted to those who did not en-
gage in any risk behaviour yielded prevalences of 1.6% 
(95% CI: 0.8%; 2.7%) for men and of 1.1% (95% CI: 
0.7%; 1.6%) for women. Prevalences were 2.1% (1.3%; 
3.1%), 0.1% (0.0%; 1.3%) and 1.1% (0.0%; 2.6%) for the 
age groups 18-34, 35-49 and 50-59. The homosexuals/
lesbians, the bisexuals and the other groups combined 
had a HIV prevalence of 4.9% (95% CI: 2.1%; 9.4%) 
while the heterosexuals had a prevalence of 0.8% (95% 
CI: 0.5%; 0.1%). Prevalences were 0.1 (95% CI: 0.0; 1.4) 
and 2.2 (95% CI: 1.1;3.9) in the high and low educated.
DISCUSSION
Using data from a large survey performed in 2012-










Flow chart of the study population: men and women participa-
ting at the MeDi survey between January 2012 and November 
2014 who underwent HIV testing and reported test results. 

























Prevalence ratio (PR) of HIV serostatus by socioeconomic and demographic characteristics of 5292 HIV tested men and women 
(aged 18-59 years) participating in the MeDi survey from January 2012 to November 2014. Results from univariate and multivari-
able Poisson models of HIV serostatus
HIV-uninfected HIV-infected
N. (%) N. (%) p PR 95% CI p
Individual level variables
Gender 0.002 NI
Female 3688 98.40 60 1.60
Male 1448 96.86 47 3.14
Not reported 48 97.96 1 2.04
Years of age 0.001
18-34 1615 96.82 53 3.18 1
35-49 2857 98.62 40 1.38 0.62 0.40 0.95 0.028
50-64 694 98.02 14 1.98 0.82 0.45 1.51 0.530
Not reported 16 100.00 0 0.00 0.00 0.00
Marital status 0.002 NI
Single 1453 96.87 47 3.13
Married/cohabiting 3108 98.57 45 1.43
Separated/widowed 572 97.61 14 2.39
Not reported 49 98.00 1 2.04
Educational attainment <0.001
Low 587 95.45 28 4.55 1
Medium 2588 98.29 45 1.71 0.42 0.26 0.68 <0.001
High 1977 98.31 34 1.69 0.36 0.21 0.60 <0.001
Not reported 13 100.00 0 0.00 0.00 0.00
Occupation 0.011 NI
Unemployed 767 97.34 21 2.66
Employed 2469 98.52 37 1.48
Self-employed 743 96.62 26 3.38
Other 1181 98.09 23 1.91
Not reported 22 100.00 0 0.00
Sexual orientation <0.001
Heterosexual 3949 98.70 52 1.3 1
Homosexuals/lesbians 120 86.33 19 13.67 5.38 3.02 9.59 <0.001
Bisexual 120 93.02 9 6.98 1.99 0.92 4.34 0.082
Other 147 94.23 9 5.77 2.62 1.26 5.47 0.010
Not reported 846 97.92 18 2.08 2.00 1.15 3.48 0.014
Stable partner <0.001
No 881 95.66 40 4.34 1
Yes 4233 98.51 64 1.49 0.65 0.42 0.99 0.048
Not reported 68 95.77 3 4.23 0.97 0.29 3.21 0.963
Number of partners in the 
last 6 months
<0.001 NI
0-1 4514 98.34 76 1.66
2-3 282 95.59 13 4.41
4-5 41 95.35 2 4.65
5+ 67 90.54 7 9.46
Not reported 278 96.86 9 3.14
Continues



























N. (%) N. (%) p PR 95% CI p
Number of partners in the 
last 5 years
<0.001 NI
0-1 3909 98.44 62 1.56
2-3 612 97.61 15 2.39
4-5 162 98.18 3 1.82
6-9 97 97.98 2 2.02
10+ 157 90.23 17 9.77
Not reported 245 96.84 8 3.16
Number of partners lifetime 0.003 NI
0-1 3562 97.43 94 2.57
2-3 631 99.21 5 0.79
4-5 328 99.70 1 0.30
6-10 415 99.28 3 0.72
11-19 100 99.01 1 0.99
20+ 74 98.67 1 1.33
Not reported 72 97.3 2 2.70
High risk sexual behaviours <0.001
None 3623 98.80 44 1.20 1
One 825 96.27 32 3.73 1.99 1.21 3.25 0.006
More than one 336 93.07 25 6.93 2.44 1.38 4.32 0.002
Not reported 398 98.51 6 1.49 1.06 0.44 2.51 0.902
History of STI <0.001
No 4778 98.27 84 1.73 1
Yes 404 94.61 23 5.39 2.00 1.23 3.26 0.005
Contextual level variables
Index of social deprivation - 
area levela
0.704 NI
Medium (-5.8./-4.5) 2399 98.12 46 1.88
Low (< -5.8) 613 97.61 15 2.39
High (>4.5) 2170 97.92 46 2.08
Type of clinic 0.059 NI
Low prescription volume 
(<12000)
2008 98.19 37 1.81
High prescription volume 
(≥12000)
2310 97.51 59 2.49
Hospital outpatient clinics 864 98.74 11 1.26
Health care low income card-
areaa level
0.444 NI
Low (<1.1%) 1783 98.07 35 1.93
Median (1.1%-1.4%) 1941 98.18 36 1.82
High (≥1.4) 1458 97.59 36 2.41
Prevalence of HIV-area levela <0.001
Low (<1.3%) 2023 99.22 16 0.78 1
Median (1.3%-2.6%) 1959 97.66 47 2.34 3.07 1.72 5.48 <0.001
High (>2.6%) 1200 96.46 44 3.54 2.98 1.65 5.41 <0.001
NI: not included in the final model; a in tertiles; STI = sexually transmitted infections.
























who underwent a visit in a public health care facility we 
found a prevalence of people reporting to be HIV-in-
fected of 2.0% (95% CI: 1.5%; 2.8%) among those who 
declared to have ever been tested. This result is in line 
with a study carried out in 2012 which found that the 
overall estimated prevalence of HIV among subjects 
with known serostatus and linked to care was 2.2% in 
the Lazio region [18]. We found that the prevalences 
of HIV was 8.4 for homosexuals/lesbians and bisexuals 
(13.7% for the homosexuals/lesbians, 7.0% for the bisex-
ual) and 1.3% for the heterosexual. In the same way, the 
2010 EMIS study (European MSM Internet Survey) 
found that the self reported prevalence for men who 
have sex with another men (MSM) in Italy was 9.7% 
[19, 20]. A large-scale bio-behavioural survey imple-
mented across 13 European cities, the Sialon II study, 
also found, in Verona (Italy), a measured prevalence 
of 9.6 among MSM between 2010-2014 [21], while in 
other European cities, estimates ranged between 2.4% 
in Stockholm to 18.0% in Bucharest [21, 22]. 
People with one or more risky sexual behaviour or 
who had had a STI in the past were especially at risk, 
but also, about 1% of men and women self identified as 
low risk (who did not engage in HIV risk behaviour and 
who had not had a STI in the past) was HIV infected. 
This prevalence increased up to 2% in the age group 18-
34 and in the low educated and was of 5% in homosexu-
als/lesbians and bisexuals. Similarly, a qualitative study 
found that more than half of HIV positive MSM were 
surprised by their diagnosis and believed themselves to 
have only practiced safe sex [23]. Our results are also 
consistent with findings from other studies which ob-
serve that about one third of HIV infections among 
MSM occur within main partnerships [24].
We found that there is an inverse association between 
education and HIV prevalence, being subjects with 
lower levels of education at higher risk of HIV infec-
tion than their highly educated counterparts in line with 
the observed socio-economic patterning of sexual risk 
behaviours (e.g. having more sexual partners or a part-
ner with several partners). This result may be also influ-
enced by a less efficient use of the health services (e.g. 
an increased use of emergency department and hospi-
tals, and a lower use of prevention services) among the 
low educated [25-28] which, in the long run, increases 
HIV progression and risk of death [29] .
At the area level, we observed that subjects living in 
neighbourhoods with a medium/ high HIV prevalence 
were more likely to be HIV+ than those living in low 
prevalence neighbourhoods. Some studies argued that, 
the greater exposure to a high HIV prevalence pool of 
individuals may foster HIV epidemic in some strata of 
the population (e.g. ethnic groups) [30]. We found no 
evidence that living in a deprived neighbourhood in-
creases HIV risk overall and for any population strata 
considered (age groups, sexes, SEP, sexual orientation). 
A study carried out among individuals aged 13 years 
and older residing in 37 US states found that HIV di-
agnosis rates increased as community deprivation de-
creased [7], but the effect differed for various strata of 
the population and was negligible for white males. Ad-
ditionally, a study carried out in US cities also found 
that from 1990 to 2000, HIV incidence was highest 
amongst higher-income, more educated individuals but 
transitioned to a poverty- and low-education-dependent 
risk after 2000 [6]. 
Limitations and strengths
Some limitations can be highlighted: 1) the MeDi 
data are self-reported and may be subject to biases such 
as social desirability or recall bias and underreporting of 
risk behaviours associated with HIV; 2) HIV serostatus 
was also self reported; 3) the study was conducted in 
local and hospital based out-patient clinics and we can-
not exclude that the prevalence of HIV could have been 
different for those not accessing the outpatient clinics 
in the study period; 4) the survey was based on non-in-
stitutionalized populations and excluded all subjects liv-
ing in nursing homes, prison or long-term-care facilities 
at the time in which the survey took place. Incarcerated 
persons may have higher risks for HIV. However, some 
subject self reported to have been tested in correctional 
facilities before the survey took place; 5) the sampling 
frame was the Roman metropolitan area, rural/sub-
urban areas outside of the metropolitan belt were not 
represented. Because of these limitations, the results 
might be either underestimated or overestimated when 
generalized to other populations; 6) few people have 
social activities only in an area defined by the postal 
code of residence and their life could be affected also by 
socioeconomic determinants of other places (e.g. work 
places) which were not taken into account in our work. 
A strength of the present study is the utilization of 
data from a large survey of the general population with 
a response rate as high as 83%. 
CONCLUSIONS AND IMPLICATIONS
Our study confirms high HIV prevalences among 
homosexuals/lesbians. Prevention efforts are not ad-
equately reaching them in Rome and there is a real pos-
sibility that the HIV epidemic may further expand since 
some infections occur, presumably within main partner-
ship, in subjects who do not report high risk behaviours 
for HIV transmission. It is believed that tackling poverty 
can lead to a reduction in HIV transmission. However, 
we did not find support for this at the postcode level, 
but this does not exclude that such a relationship exists 
for other indicators and other geographical levels [31].
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